INTRODUCTION
Cervical cancer is the second most common cancer encountered in women worldwide and is associated with the highest mortality rate among gynecologic cancers. In 2002, approximately 493,000 new cases was diagnosed and 83% was found in developing countries. 1 In Indonesia, the prevalence rate of cervical cancer is around 100-190 per 100,000 population. 2 According to data from 11 pathology centers in Indonesia, cervical cancer ranked first and comprised 23.54% of all cancers in men and women, or 30.63% of the ten most common types of cancer in women. 3 Cervical cancer remains a major problem in Indonesia because most subjects (62%) present to the clinic at a late stage.
Cervical intraepithelial neoplasia (CIN) demonstrates a disease spectrum ranging from mildly dysplastic cytoplasmic and nuclear changes to those of severe dysplasia. At this stage, there is no invasion through the basement membrane, as opposed to invasive cancer. The severity of a lesion is graded according to the proportion of affected epithelium as measured from the basement membrane upwards.
More than 50% of women worldwide do not acquire HPV infection in her lifetime, and only 10-20% of HPV infections become persistent and develop into precancerous lesions or cervical cancer. 5 Sexually transmitted infection (STI) has been demonstrated to have a relationship with cervical cancer. A variety of microorganisms transmitted through sexual contact have been reported as risk factors for cervical cancer.
There are still few studies on STI and their correlation with cervical precancerous lesion in Indonesia. Thus, the purpose of this study is to evaluate the pattern of sexually transmitted infections and which infections represent the strongest risk in subjects with cervical precancerous lesions.
METHOD
Our research design was cross-sectional. This research has received approval from The Committee of Medical Research Ethics of the Faculty of Medicine, University of Indonesia and all subjects signed an informed consent.
A total of 130 subjects who came to the Colposcopy Clinic, Department of Obstetrics and Gynecology, Dr. Cipto Mangunkusumo Hospital (RSCM), Jakarta, met the inclusion criteria of the research. Inclusion criteria for case subjects include age 18-50 years old, have had previous sexual intercourse, and diagnosed with CIN from histopathological examination. Abnormal cells confined to the lower third of the squamous epithelium are referred to as mild dysplasia or CIN 1, extending into the middle third as moderate dysplasia or CIN 2, and into the upper third as severe dysplasia or CIN 3. Inclusion criteria for controls were age 18-50 years old, have had previous sexual intercourse, and not diagnosed with CIN from histopathological examination. The exclusion criteria for both groups was current pregnancy.
All subjects had been selected at an early stage through a Pap test and histopathological examination of the subject. All subjects underwent laboratory examination for STI. Laboratory tests were conducted at the Department of Dermatovenereology Laboratory, Dr. Cipto Mangunkusumo Hospital, Jakarta.
Nonspecific cervicitis is diagnosed by laboratory examination of endocervical discharge using Gram staining, where polymorphonuclear cell count is greater than 30 per visual field with absence of gram-negative intracellular diplococcus, Trichomo nas vaginalis, or Candida albicans yeast element. Neisseria gonorrhea diagnosis is confirmed by laboratory examination of vaginal discharge using Gram staining, yielding positive result for Gramnegative diplococci, intra and extra-PMN. Trepo nema pallidum infection is diagnosed by reactive serologic test for Syphillis (STS) using VDRL-TPHA examination. Trichomonas vaginalis is diagnosed by microscopic examination of wet preparation and visualization of actively moving parasites. Can dida albicans diagnosis is obtained through laboratory examination of vaginal swabs using KOH 10% solution and visualization of visible yeast cells, hyphae blastospores or pseudohyphae. Diagnosis of bacterial vaginosis is determined by examination of wet preparation of vaginal discharge and presence of >20% of clue cells.
Statistic analysis was performed using Stata version 9.2. Univariate analysis was used to determine distribution of demographic profiles, risk factor, and STI; while bivariate analysis was used to determine distribution of independent variable frequency in correlation with sexually transitted diseases, as presented by the Odds Ratio (OR).
Categorization was made based on cut-off-point on demographic factors (age, education level, and parity) and risk factors (sexual partners, first sexual intercourse, oral contraception, smoking, and history of STI). Before scoring, data transformation was performed due to incomplete data.
RESULTS
A total of 130 subjects who met the inclusion criteria were included in the research. One hundred and four subjects were included in the case group, consisting of 33 subjects with CIN 1, 41 subjects with CIN 2, and 30 subjects with CIN 3. Meanwhile, a total of 26 subjects were recruited as controls.
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Demographic characteristics obtained from both case and control groups were comparable. The average age for CIN groups is 34.65 years old, while the average age for CIN 1; CIN 2; CIN 3 were 32.03 years old; 32.49 years old; and 32.63 years old, respectively. There was no significant difference in terms of age between the three groups. In terms of education level, more than three-quarters of patients with CIN received formal education for less than 13 years. The average parity is 1.72 for all the groups.
All of the subjects underwent laboratory examination for STI. From 130 subjects, 38 (29.33%) subjects were diagnosed with STI and 92 (70.77%) without STI. Table 1 shows the distribution of STI in our subjects. We can see that approximately a third of subjects suffer from single-organism STI, while the remaining subjects had up to five concurrent infections. On examination for nonspecific cervicitis, 113 were categorized as not infected and 17 subjects categorized as infected. Microscopic examination to diagnose gonorrhea, found 5 subjects to be infected by Neisseria gonorrhea. Examination of VDRL and TPHA serology identified 20 subjects as suffering from syphilis. From wet mount preparation for Trichomonas vaginalis examination, 10 subjects were categorized as infected subjects. Furthermore, 22 subjects were found to be positive on examination for Candida or yeast component. Finally, on examination for bacterial vaginosis, clue cells were visualized in microscopic examination of 23 subjects. 
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The occurrence of CIN according to the type of STI is presented in Table 3 . Patients with nonspecific cervicitis have a risk of developing CIN 4.89 times more likely than those with Neisseria gonor rhea (95% CI 0.62-38.53, p-value=0.027). Candida albicans infection has 6.71 times the risk of developing CIN, compared with Gonorrhea infection, although the p-value was shown to be significant, the 95% CI was 0.86-52.28. Furthermore, CIN was 6.71 times more likely to develop in patients with bacterial vaginitis or BV (95% CI 0.86-52.28, pvalue=0.039). Meanwhile, the odds of patients who were STS reactive or found to be infected with Trichomonas vaginalis to develop CIN was higher compared to patients infected with Neisseria gonorrhea but the p-value was 0.068 and 0.100, respectively.
DISCUSSION
Various microorganisms have been reported to be associated with the occurrence of cervical cancer, for example Chlamydia trachomatis and Neisseria gonorrhea. 6, 7 In a study by Schiff et al, 8 the odds of Chlamydia trachomatis, genital herpes, Trichomonas vaginalis, gonorrhoea, and genital warts infection in CIN 2 and CIN 3 patients were 2.2, 0.6, 1.6, 3.0, and 1.4
consecutively. In our study, we found a slightly different case, where the odds of Chlamydia tracho matis infection, Trichomonas vaginalis, gonorrhoea, and genital warts in relation with the occurrence of CIN were 4.89: 2.65: 1; and 0,24. This can be caused by the different pattern of STI in our country.
Engberts et al 9 found Candida albicans in low grade squamous intraepithelial lesion (LSIL) with an OR of 1.85 (95% CI 1.28-2.67) and in high grade squamous intraepithelial lesion (HSIL) with an OR of 2 (95% CI 1.31-3.05). Another study by Klomp et al 10 stated that the Gardnerella vaginalis had a higher odds for CIN as much as 10.3 times higher (95% CI 6.6-16.1). In our study, we found that the odds of CIN in patients infected with Gardnerella vaginalis was 6.71 (95% CI 0.86-52.28). Almost 30% of all subjects suffered from STI caused by Chlamydia trachomatis, Trichomonas vaginalis, Nei sseria gonorrhea, Treponema pallidum, and Candida albicans, as well as bacterial vaginosis, either as a single infection or coinfection. This result implies that health providers should inform patients with STI of the higher risk to develop cervival pre-cancerous lesion.
Trichomonas vaginalis was reported to have higher odds to develop CIN 2 / CIN 3 as high as A study demonstrated lack of coinfection between Human Papillomavirus and Chlamydia tra chomatis in carcinoma in-situ and invasive adenocarcinoma of the cervix. The role of Chlamydia trachomatis as a carcinogenic cofactor may be restricted to cervical squamous cell carcinomas. 12 The presence of genital coinfections have an important role in cell proliferation associated with HPV. 11 Interactions that may occur may involve viruses, cells, and exogenous agents. Exogenous agents may cause initiation of carcinogenesis transformation by HPV DNA amplification or mutation in cells. Candida albicans is the opportunistic fungi that is a potential source of mutagenic stimulus. As elaborated by Voog et al 13 , Candida infections may activate latent HPV infection.
CONCLUSION
In summary, we discovered a correlation between STIs and the occurrence of precancerous cervical lesions in our study. We also found that Candida albicans and Gardnerella vaginalis has the highest odds to develop CIN.
